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INTRODUCTION

This report provides an assessment of the mineral endowment of Seward 

Peninsula, Alaska. It is based in large part on information compiled in a 

series of reports (table 1) prepared as a foundation for this study. The 

information in these reports is combined with other mineral resource data and 

used to identify geologic characteristics and controls of the distribution of 

mineral deposits, to outline areas of mineral resource potential, and to 

evaluate the significance of this potential in all possible cases. The 

evaluation of resource potential is quantitative and predictive of 

undiscovered resources for all areas that the data permit. For many areas, 

qualitative appraisals of potential, based on known or predicted resources,
\

are made. For some areas, evaluations of resource potential cannot be made 

with the present information.

As used in this report, Seward Peninsula is that part of mainland 

northwestern Alaska that lies west of longitude 161° between Eschscholtz Bay 

to the north and Norton Bay to the south. Previous efforts to identify the 

mineral resources of this part of Alaska include studes by Lu, Heiner, and 

Harris (1968) and Sainsbury (1975). This study is a state-of-the-knowledge 

assessment of the mineral resource endowment of this part of Alaska but 

because our knowledge of Seward Peninsula mineral resources is incomplete, the 

report has some inherent limitations. To better understand the nature of 

these limitations as well as the strengths of the assessment it is necessary 

to clarify certain aspects of the available information and of the assessment 

process itself. These aspects are discussed further below.

The assessment has been guided throughout by one important rule all 

extrapolations or interpretations of the data must be based on defined
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geologic criteria. In order to present as much of the assessment criteria as 

possible, pertinent geologic and resource data are listed, along with 

evaluations of the resource potential of specific areas, in table 2. Some 

important conclusions concerning Seward Peninsula resource potential are 

summarized at the end of the report. Mineral resource assessment should be 

iterative, for as the geologic and mineral resource information base grows, 

successive assessments can be expected to be more conclusive, more specific, 

and more accurate. Because of this, this study should be considered a first- 

step in the comprehensive appraisal of Seward Peninsula mineral endowment.
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STATUS OF INFORMATION 

Information about Seward Peninsula mineral deposits has accumulated



since 1899 following the discovery of gold in the Nome area. This information 

has some inherent limitations for resource assessment that stem from: (1) the 

limited scope of most geologic studies throughout the history of Seward 

Peninsula exploration, (2) the restricting influence of the natural 

environment on the level of understanding developed by Seward Peninsula 

geologic studies, and (3) the effect of new data and concepts that postdate 

most of Seward Peninsula geologic studies.

Compared to other parts of Alaska, Seward Peninsula has received 

considerable scientific effort focused on regional geology and mineral deposit 

problems but detailed, modern studies of mineralized areas have only been 

completed in the Lost River area. Knowledge of the structure, age, and 

distribution of regional bedrock units is incomplete and controls to the 

distribution of mineral deposits are only known in a general way for most 

deposits. Furthermore, the level of information differs considerably from one
 *

area to another in large part due to the limited scope of early studies. The 

early studies mostly reported on mining activities and almost all mining on 

Seward Peninsula has been for placer gold. Some areas of placer gold mining 

contain other types of deposits and many of these other depostis were 

identified early in the history of Seward Peninsula exploration. However, 

regions that do not contain placer gold deposits have, in many cases, not 

received even the subsidiary-type exploration that accompanied the development 

of gold-bearing regions. Taken as a whole, Seward Peninsula studies have been 

biased towards areas of known placer gold deposits. Thus large parts of 

Seward Peninsula are essentially unexplored for mineral deposits. Evidence of 

this has been provided by recent industry exploration. Within the last three 

years, private interests have identified several previously unknown 

mineralized zones within little explored areas areas containing few or no



known placer gold deposits.

The natural environment of Seward Peninsula has created some imposing 

handicaps to geologic studies and mineral deposit exploration. Seward 

Peninsula is characterized by a periglacial environment and extensive regions 

of permafrost. Frost action has played an important part in development of 

the present topography and outcrop patterns; large areas contain only local 

outcrop of bedrock units. These areas are mantled by thick accumulations of 

frost-riven rubble that are commonly frozen and covered by a nearly continuous 

blanket of tundra. Tundra and rubble cover are very serious handicaps to 

understanding the geology of the peninsula. Wherever bedrock units cannot be 

observed in outcrop, geologic studies, regardless of the time and effort 

expended, will continually be hampered and less conclusive than desired. This 

is the case over large.parts of northern, eastern, and southern Seward 

Peninsula. Only highlands such as the York, Kigluaik, Bendeleben, and Darby 

Mountains provide natural conditions of bedrock exposure necessary to more 

conclusive geologic studies, but even these regions have local areas of poor 

bedrock exposure. The natural environment of Seward Peninsula thus insures 

that most geologic studies require more extensive application of geochemical, 

geophysical and other techniques (drilling or trenching) than has been 

realistically available and a higher level of interpretation than is desired. 

The direct implication of this naturally imposed condition is that the 

majority of Seward Peninsula geologic studies, reconnaissance in scope, 

provide only general understanding of this geologically complex region.

Since about 1972, almost all mineral deposit studies on Seward Peninsula 

have been initiated by private industry. The principal effect of these 

studies on resource assessment is that new mineralized zones have been 

discovered and more importantly, that new types of deposits have been



identified for the region. The identification of new deposit types is 

exceptionally important to resource assessment .and can cause major changes in 

the identified resource potential of an area. New deposit types are 

identified by discovery during exploration or by examination of known deposits 

of uncertain type. In either case, identification of a new deposit type leads 

to immediate shifts in the understanding of the geologic data. Important 

resource assessment parameters such as deposit size, grade, potential by 

products, and geologic controls immediately change or become clearer upon 

recognition of new deposit types in an area. Within the last three years, 

industry exploration on Seward Peninsula has identified two new deposit types; 

the first by discovery of contact-metamorphic iron-copper deposits and the 

second by classification of certain lead-zinc deposits as stratiform in 

nature. These new data and concepts, although preliminary, have dictated 

important new considerations of the geology and resource potential of large 

parts of Seward Peninsula. The accompanying map showing areas of resource 

potential would have been considerably different in some details if this study 

had been done five years ago. The recent recognition of new Seward Peninsula 

deposit types emphasizes the time-dependent nature of this study. As our 

knowledge of Seward Peninsula mineral endowment continues to develop, 

important changes in the definitiveness and accuracy of resource assessments 

are to be expected.

CONCEPTS AND DEFINITIONS

This assessment includes an inventory of known deposits and estimates of 

undiscovered resources. In order to base the assessment as soundly as 

possible on the known geology, the following four-step approach has been 

taken:



(1) Data on all known deposits were used to define deposit types 
present on Seward Peninsula.

(2) Geologic controls or characteristics of the different deposit 
types and their representative geologic environments were 
identified to the extent possible.

(3) All the data compiled in steps (1) and (2) were used to define 
areas with potential for specific deposit types. These areas 
either contain known deposits of the specified type or show 
evidence that the geologic controls or characteristics of the 
deposit type are present.

(4) An inventory of the number of known and predicted deposits of the 
specified type within each area was made in all cases permitted by 
the data. This inventory was based on defined geologic criteria 
and completed for different levels of certainty (see explanation 
of column 9, table 2, p 13). For those areas where the data are 
inadequate for such predictions, a qualitative appraisal of the 
resource potential was made. Many areas can be shown to have 
potential for mineral resources but this potential cannot be 
evaluated with present information.

This approach to mineral resource assessment relies heavily on 

knowledge of the geology. Thus, a more confident assessment was made in 

those cases where all deposit types and geologic controls are known with 

assurance. Because the main objective of the assessment is to determine 

the number of deposits of a particular type within a particular area, it 

provides an estimate of resource abundance only in those cases where the 

tonnage-grade characteritics of the deposit type are known. For most 

Seward Peninsula deposit types, representative tonnage-grade data are 

not known and the estimates of deposit number must therefore stand alone 

as the only quantitative measure of resource potential.

This report uses many terms whose meanings are subject to 

interpretation. Resource terminology used by the U.S. Geological Survey 

and U.S. Bureau of Mines has been summarized in a recent publication 

(U.S. Bur. Mines and U.S. Geol. Survey, 1976) and Schanz (1975) has 

presented a comprehensive summary of problems in mineral resource 

terminology. The following definitions are presented in order to



clarify how certain terms have been used in this study.

Resource-

Deposit-

Deposit type-

Indicator-

Geologic controls-

Permissible-

Mineral resource 
potential area-

A resource is a useful commodity contained in 
mineral deposits. Seward Peninsula resources are 
dominantly metallic elements but also include the 
nonmetallic commodities graphite, fluorite, barite, 
and mica. Coal, oil, natural gas, and geothermal 
resources have not been included in the study.

A deposit is any natural concentration of useful 
minerals. A concentration of useful minerals does 
not have to be economically recoverable at present 
in order to be a deposit.

A deposit type is a category of mineral deposits 
that have common geologic, mineralogic, and 
occurrence characteristics. Deposits within a type 
do not necessarily share a common origin and age 
although many do.

An indicator is a geological, geophysical, or 
geochemical characteristic that is commonly 
associated with a specific deposit type. The 
presence of an indicator suggests the presence of a 
deposit. For example, placer god deposits are an 
indicator for lode gold deposits, certain 
aeromagnetic anomalies are indicators for magnetite 
deposits, and certain biotite-granite plutons are 
indicators for tin deposits. A deposit whose 
presence is suggested by the presence of an 
indicator is an "indicated" deposit.

Geologic controls are the set of characteristics 
that define the geologic setting of a deposit type. 
Geologic controls are well known for a few Seward 
Peninsula deposit types, generally known for some 
others, and poorly known for many.

Areas are permissibile for the occurrence of a 
deposit of a specified type if they have not been 
comprehensively explored and satisfy one or both of 
the following criteria: (1) they contain specific 
indicators for the deposit type such as 
characteristic alteration, geochemical anomalies, or 
related types of mineralization; or (2) they contain 
geologic units, relations, or environments (geologic 
controls) similar to those known to be associated 
with the deposit type elsewhere.

Mineral resource potential areas are those areas 
that contain known mineral deposits or are



permissible for the occurrence of specific deposit 
types (see discussion below).

Mineral endowment- Mineral endowment refers to the entire mineral
wealth of a region independent of economic 
considerations and including all the resources 
contained in deposits of known or unknown type.

MINERAL RESOURCE POTENTIAL AREAS

Mineral resource potential areas either contain known deposits or 

are geologiclly permissible for deposits of a specified type. Areas 

satisfying one or both of these criteria have been identified on the 

accompanying map. The mapped areas are not equivalent in potential for 

mineral resources and some have been delineated on the basis of meager 

information. The data used to define specific resource potential areas 

and the data available to determine the relative potential of one area 

compared to another are summarized in table 2.

As information concerning either the geology of a specific area or 

of a specific deposit type increases, the defined areas of resource 

potential become smaller and better defined. With comprehensive 

knowledge of the deposit types and the geology of Seward Peninsula, the 

resource potential areas could be expected to shrink towards sizes that 

would, in many cases, show as spots (individual deposits or closely 

spaced groups of deposits) at the scale of the accompanying map. Areas 

of dense spots would, of course, define larger areas of potential but 

even these would probably be much smaller in actual size than those that

can now be delineated.
i 

There are some parts of Seward Peninsula that are not delineated

as mineral resource potential areas. For the most part, these areas 

lack the geologic relations that are associated with known or suspected



Seward Peninsula deposit types. They contain only a few scattered small 

deposits or occurrences and commonly are regions of extensive surficial, 

sedimentary, or volcanic cover. Regions of extensive surficial, 

sedimentary, or volcanic cover may contain mineral deposits in bedrock 

units at depth but chances for discovery and exploitation of such 

deposits are minimal.

Information About Mineral Resource Potential Areas

Table 2 includes compilations and summaries of geologic and mineral 

resource information as well as qualitative or quantitative estimates of 

mineral resource potential. The geologic and mineral resource information has 

been abbreviated for tabular presentation and is intended to identify the basis 

for determining the resource potential of delineated areas. The table includes 

ten columns, and these are discussed separately below:

1. Area outlined on map - The number in this column refers to a 
numbered mineral resource potential area (hereafter referred to as 
the "area") on the map.

2. Types of known mineral deposits - The types of identified 
mineral deposits within the area are listed in this column. The 
mineral deposit types are identified by a lower case letter for 
reference in other columns. The principal resources and minor 
resources (in parentheses) are indicated by name or standard 
chemical symbols. A descriptive word or phrase identifies the 
deposit type.

3. Types of suspected or speculative mineral deposits - The types 
of mineral deposits for which the area is permissible because of 
its geology and exploration history are listed in this column. 
The different types of suspected or speculative mineral deposits 
are identified by successive letters following those used for 
types of known mineral deposits (column 2). Principal resources 
and minor resources (in parentheses) are indicated by name or 
standard chemical symbols. A descriptive word or phrase 
identifies the deposit type.

4. Geologic control(s) of mineral resources - Brief statements 
describing the general geologic characteristics of the area, the" 
types of known, suspected, or speculative mineral deposits in the 
area (referenced by letter to columns 2 and 3), and, if possible, 
the relationship of the deposit types to the geology of the area 
are presented in this column.

10



5. Production and resource information - Available production 
data and estimates of identified resources for the deposit types 
listed in columns 2 and 3 are summarized for the area in this 
column. Placer gold and silver production was estimated from the 
data compiled by Lu, Eeiner, and Harris (1968, p. 18-31).

6. Status of Geologic information - The status and scale of 
geologic mapping, geochemical surveys, geophysical surveys, 
mineral deposit studies and recent industry exploration or mining 
activity in the area are summarized in this column.

7. Additional comments - Comments in this column are intended to 
further clarify the general geologic control(s) of mineral 
resources (column 4) for the area. Mostly these comments indicate 
the geologic criteria by which the area is considered permissible 
for the occurrence of mineral deposits of a specified type.

8. Summary of mineral resource potential - Qualitative 
statements about the overall mineral resource potential of the 
area and about the occurrence potential of specific deposit types 
in the area (referenced by letter to columns 2 and 3) are 
presented in this column.

9. Estimated number of deposits (percent chance that there are 
the number presented or more) - Quantitative estimates, if 
appropriate, of the number of deposits of specific type 
(referenced by letter to columns .2 an 3) that may exist within the 
area are presented in this column. These estimates are a 
prediction of the number of deposits within the area at high (90 
percent), medium (50 percent), and low (10 percent) levels of 
certainty. In table 2, this information resembles a fraction; the 
level of certainty is the "numerator" and the estimated number of 
deposits is the "denominator". As used here, level of certainty 
is the percent chance (probability) that the estimated number, or 
more, of the deposits occur in the area. Estimates of the number 
of deposits of a specified type within the area are assigened 
levels of certainty according to the following criteria:

(a) The number of identified deposits (based on the
distribution of known deposits) is assigned to a 90 percent 
level of certainty.

(b) The number of indicated deposits (based on the occurrence 
of geological, geophysical, or geochemical characteristics 
that are commonly associated with the deposit type) plus the 
number of identified deposits is assigned a 50 percent level 
of certainty.

(c) The number of predicted deposits (based on comparison with 
other areas or extrapolation of deposit density and geologic 
control(s) within the area) plus the number of indicated 
deposits plus the number of identified deposits is assigned 
a 10 percent level of certainty.

11



10, Grade and tonnage models for deposit types - The expected 
size of mineral deposits of a specified type (referenced by letter 
to columns 2 and 3) is indicated in this column by reference to a 
grade-tonnage model in table 3, if possible. On the basis of 
available information, most Seward Peninsula mineral deposits 
cannot be shown to be part of the populations represented by the 
grade-tonnage models of table 3, which have been developed based 
upon grade and tonnage data from mineral deposits elsewhere in the 
world. The estimates of numbers of deposits given in column 9 and 
the grade-tonnage estimates of column 10 may be used to construct 
point or interval estimates of resource potential for the area 
using methodologies similar to those described by Harris, Freyman, 
and Barry (1970). The absence of information in columns 9 or 10 
indicates that these methods of estimating resource potential 
cannot be used at present.

12
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GRADE AND TONNAGE MODEL DATA

A specified deposit type can be characterized as having a 

restricted range of size, which, if known, can be used in conjunction 

with an estimate of the number of occurrences of deposits of this type 

to produce a resource estimate. This estimate describes the amount of 

the commodity or commodities contained in deposits of the specific type 

that may occur in a specific area. The range of size of a particular 

deposit type may be considered as the range of tons of metal contained 

in deposits of that type. More information is provided by examining the 

range of tons of ore and the range of ore grade of deposits. For 

instance, 100,000 metric tons of copper might be distributed in 100 

million tons of ore (a grade of 0.1 percent copper) or in 10 million 

metric tons of ore (a grade of 1.0 percent copper).

Information about the size of some different mineral deposit types 

has been prepared for use in mineral resource assessment studies of 

Alaska and summaries of distributions of ore tonnage and ore grade for 

these deposit types are presented in table 3. The collection and 

analysis of data used to construct the statistical sample for each 

deposit type follows the procedure used by Singer, Cox, and Drew (1975) 

in their analysis of different types of copper deposits. The data used 

to prepare table 3 are from mineral deposits around the world that 

belong to one of the deposit types studied and that have available grade 

and tonnage estimates, derived, where possible, by combining estimates 

of past production and present resources. For some deposit types, the 

information available permitted the estimation of range of contained 

metal, but not ore grade and ore tonnage. The summary statistics in
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table 3 show the median value of the tonnage, grade, or contained metal 

of a particular deposit type (column 6) and the range within which 80 

percent of the deposits are expected to be (range is between values 

given in columns 5 and 7). For instance, 80 percent of porphyry copper 

deposits are expected to contain 20 to 430 million metric tons of ore, 

10 percent are expected to contain more than the upper limit, and 10 

percent are expected to contain less that the lower limit. These 

suppositions are based upon the observation that the and tonnage can be 

characterized by a lognormal statistical distribution. A more complete 

description of this type of analysis is contained in Singer, Cox, and 

Drew (1975).

Only a few of the grade and tonnage models of table 3 have been 

referenced in the description of mineral resource potential areas in 

table 2. This is because not all of the deposit types modeled have 

analogs on Seward Peninsula. In addition, many of the deposit types 

listed in columns 2 and 3 of table 2 are not represented in table 3 

because information on the size of these deposit types was insufficient 

for statistical analysis.
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TAILE 3. SHADE AND T 0 X M A t C MODELS

[ elated data occur M MM fro* colusn to colum; til data In eetrlc units; 
MS. not significant; *. slgnlffeMt *t S-percant level; **. tlgnlfleant at 1 percent level ]

Deposit Type

 bHHJlM-ui w UHJI y

Copper

Are

Copper
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».1,
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Tonnage and grade 
verlaeles (units

. In parenthesis)
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Tonnage of oee (nUllon* 
of tons) 

Average copper grade
(percent)
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of tow)

Average nelyWenun grade
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(percent)
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Towage of ore (Billions 
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Average copper grade
(percent)
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Average copper grade 
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cluding deposits without 
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Avenge lead grade ex
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Average copper grade
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Tonnage of contained
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Tonnage of contained 
gold (tans)

Tonnage of ore ("111 torn 
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Average tungsten grade
(percent  )

(teeter of 
deposits used
in developing

rrtr1
41

41

41

41 

41

41

31

31

268

38

38

37

37

19

M

89

41

14

38

a

48

48

48

16S
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31

31

Correlation coefficient of 
listed variable wltli vari
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with tonnage of ore  
4.07 US

with tonnage of ore *
-0.07 W
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-O.OS MS

wit* tonnage of ore - 
-0:44«

with tonnage of ore  
-0.13 W
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MS
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 0.41"

with tonnage of ere   
0.2SMS

 ffttl tQWUMg) Of 0i*tt  

-0.02 W
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O.S2*»
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0.03 US

wit* nickel grade  
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with tonnage of ore- -0.34
MS

90 percent 
of deposits

have at least

20

0.1

0.0

0.1

0.0

l.f
0.065

15

0.08

0.86

0.24

1.1

0.3

0.19

0.54

1.40

0.20

0.27

5.00

0.23

0.32

0.18

0.09

0.29

0.024

0.24

SO percent 
of deposits

have at least

100

0.3

0.008

100 

0.3

0.008

24

0.13

200

1.4

1.7

2.3

2.2

1.3

1.9

1.70

3.80

0.95
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80.00
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0.47
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10 percent 
of deposits

have at least
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o.ss

0.031
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O.SS
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0.26
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24

3.5

22.0

4.1

5.5

18.0

5.40

10.08

4.80

32.00

1300.00

5.90

1.20

1.20

120.00

38.00

17

1.10
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SUMMARY AND CONCLUSIONS

The summary of geologic and mineral resource information of Seward 

Peninsula presented in this report provides a basis for some qualitative 

or quantitative estimates of mineral resource potential. The 

information upon which these estimates rely is complete and up-to-date 

so far as existing knowledge is concerned but the nature and extent of 

previous geologic and mineral deposit studies on Seward Peninsula has 

left large parts of the region essentially unexplored for mineral 

deposits and poorly known geologically.

This study has identified and evaluated areas where undiscovered 

resources may be present. Because available information about most of 

these areas is limited in scope and detail many conclusions regarding 

mineral resource potential can only be qualitative in nature and, in 

most cases, the ranking of potential of one area relative to another is 

precluded by the level of information as well as the need to establish 

the relative importance of different mineral commodities. This study 

should be considered a preliminary assessment of Seward Peninsula 

mineral endowment and future assessments, based upon more comnprehensive 

information can be expected to be more definitive and accurate. One 

important finding has been the identification of the inadequacies of the 

available information, in detail, scope, and by geographic area, for 

resource assessment. However, some important general conclusions 

concerning Seward Peninsula mineral endowment in regard to gold, tin, 

beryllium-fluorite, graphite, lead-zinc-silver, copper and copper-iron, 

and uranium resources can be made and these are listed and discussed 

separately below.

1. Gold- - Recorded gold production from Seward Peninsula
is about 196,000 kg (6.3 million troy ounces)
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essentially all of this is from placer deposits. 
About 37,000 kg of reserves have recently been 
identified in placer deposits being dredged. 
Taking into consideration the recovery 
efficiency of previous placer mining and the 
presence of undiscovered or unworked deposits, 
placer gold resources are concluded to be at 
least half that previously produced and could 
easily be more. A large part of these resources 
are in areas 26 and 24 which have accounted for 
over 80 percent of Seward Peninsula placer gold 
production.

This study has concluded that lode gold deposits 
of disseminated type are the principal sources 
of placer gold and that these deposits are known 
or strongly suspected in every major gold- 
producing area of the peninsula. They have been 
identified in three map areas and are suspected 
in 17 other map areas. Previous workers have 
examined these deposits from the perspective of 
low-grade, large tonnage resources only in map 
area 23. The known and undiscovered deposits of 
this type could easily contain several times the 
amount of gold recorded from Seward Peninsula 
placer deposits.

Total Seward Peninsula gold resources are 
therefore concluded to be at least equivalent to 
past production and could be many times this 
amount. Parts of these resources are present in 
every major gold-producing area of Seward 
Peninsula.

\
2. Tin- Seward Peninsula has produced over 2000 metric

tons of tin from placer and lode deposits and 
contains about 40 percent of the nation's 
identified tin resources (about 33,000 metric 
tons of tin). Almost all of the identified tin 
resources of Seward Peninsula are present in one 
mineralized zone of the Lost River area (in map 
area 1). Because several other mineralized 
zones are present at this and at least eight 
other localities, Seward Peninsula as a whole 
probably contains several times the amount of 
tin resources presently known. Judging from the 
extent and nature of related mineralization, 
most of the undiscovered tin resources may be 
present in the Lost River area alone. 

\
3. Beryllium-fluorite- Major beryllium-bearing fluorite deposits have

been identified and drilled in the Lost River 
area (in map area 1). The Lost River area has 
been estimated to contain about 1.8 million
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4. Graphite-

5. Lead-zinc-silver-

6. Copper and 
copper-iron

metric tons of material that contain 0.18 to 
0.29 percent beryllium and 50 percent fluorite. 
Because of additional known and undiscovered 
deposits in this area, total beryllium-fluorite 
resources are significantly greater than those 
presently quantifiable.

Over 240 metric tons of flake graphite have been 
produced from deposits along the north side of 
Kigluaik Mountains. Preliminary estimates of 
resources total about 300,000 metric tons of 
graphite contained in about 3 million metric 
tons of hostrock. Because schist containing 
disseminated and segregated graphite forms a 
belt about 5 km long, the total graphite 
resources of this area may be considerably more 
than are presently known.

Several different types of deposits containing 
lead, zinc, and silver occur on Seward 
Peninsula. The different types are expected to 
be of different ages, origins, sizes, grades, 
potential byproducts, and geologic controls. 
Deposits of these types have not been adequately 
studied and their geologic controls are poorly 
understood. Because lead-zinc-silver-bearing 
deposits play a major role in defining several 
large mineral resource potential areas on 
Seward Peninsula and because data needed to 
evaluate the potential of these areas are 
generally not available, these deposits warrant 
much more study.

Copper-bearing deposits on Seward Peninsula are 
also of several different types. Tabular 
replacement bodies located in or adjacent to 
carbonate rocks have been the sole producer of 
copper to date but these deposits have been 
interpreted (Sainsbury, 1975, p. 90-94) to 
represent only minor resource concentrations. 
They have only been studied in the near surface 
(generally oxidized) zone, and may warrant 
further study.

Copper-bearing deposits with more clearly 
defined geologic relations are those developed 
in contact-metamorphic zones surrounding 
granitic plutons especially the newly 
discovered chalcopyrite-bearing magnetite 
deposits of the Kugruk River area. This and 
other types of contact-metamorphic deposits are 
the principal reasons that large parts of 
eastern Seward Peninsula have been identified as 
having resource potential for copper. These
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areas need further study before their 
significance for either iron or copper resources 
can be evaluated.

7. Uranium- Large parts of Seward Peninsula have been
identified as having potential for uranium 
deposits and many private companies have 
conducted recent exploration for these deposits.
Although the potential for uranium resource 
cannot yet be quantifiably evaluated, government 
and industry studies to date indicate that areas 
intruded by alkaline and related granitic rocks 
in eastern Seward Peninsula contain at least 
some uranium-bearing deposits and that the Darby 
batholith represents a very-low grade uranium 
resource.

The potential for uranium-bearing deposits in 
granite complexes of northwestern Seward 
Peninsula and in sedimentary deposits of four 
restricted continental basins (map areas 15, 19, 
30, and 31) cannot be evaluated at present. The 
potential for sedimentary-type uranium deposits 
may be greater in the basin of map area 19 than 
in the other basins because of its greater 
thickness of sedimentary deposits and more 
clearly defined relations to adjacent source 
terranes.

In general conclusion, Seward Peninsula contains large amounts of 

gold, tin, beryllium, fluorite, and graphite resources and some 

antimony, tungsten, lead, zinc, silver, iron, copper, and uranium 

resources. All of the latter resources are probably present in amounts 

significantly greater than presently known. In addition to the above 

resources, bismuth, mercury, arsenic, cadmium, molybdenum, platinum- 

group elements, rare-earth elements, and thorium resources are present 

but these would mostly be produced as byproducts in the mining of other 

resources.

59



REFERENCES

Unless specifically cited in this report, the reference list does 

not include papers previously cited in components of the report series 

that was prepared as a foundation for this study (table 1). This list 

does include many papers that provided information in the final stages 

of this study, but were not cited specifically within this or other 

reports of the accompanying series.

Alaska Construction and Oil, 1977, Alaska Gold: busy at Nome: Alaska

Construction and Oil, v. 18, no. 5, p. 36-42. 

Berg, H. C., and Cobb, E. H., 1967, Metalliferous lode deposits of Alaska:

U.S. Geol. Survey Bull. 1246, 254 p. 

Berg, H. C., Eberlein, G. D., and Mackevett, E. M., Jr., 1964, Metallic

mineral resources, in mineral and water resources of Alaska: U.S. 88th

Cong., 2d sess., Senate Comm. Interior and Insular Affairs, Comm. Print,

p. 95-125. 

Burand, Willow M., 1957, A report on the Hannum Creek lead deposit: Territory

of Alaska, Dept. of Mines, mimeo, 14 p. 

Cowan, Morgan, 1916, Report of Morgan Cowen on the Ward Copper Company in the

Seward Peninsula, Alaska: consultant's report - photocopy, 21 p. 

Herreid, Gordon, 1970, Geology and geochemistry of the Sinuk area, Seward

Peninsula, Alaska: Alaska Div. Mines and Geol. Rept. 36, 63 p. 

Levensaler, L. A., 1944(7), Kugruk galena mines, Fairhaven Mining District,

Seward Peninsula, Alaska: consultant's report - mimeo, 7 p. 

Lu, Frederick' C. J., Heiner, Lawrence E., and Harris, DeVerle P., 1968, Known

60



and potential mineral resources, Seward Peninsula, Alaska: Mineral

Industry Research Lab. Kept. No. 18, College, Alaska, 107 p. 

Miller, Thomas P., and Bunker, Carl M., 1975, U, Th, and K analyses of

selected plutonic rocks from west-central Alaska: U.S. Geol. Survey

Open-file Rept. 75-216, 5 p. 

Plafker, George, and Berg, H. C., 1964, Nonmetallic mineral resources, in

mineral and water resources of Alaska: U.S. 88th Gong., 2d sess.,

Senate Comm. Interior and Insular Affairs, Comm. Print, p. 125-146. 

Sainsbury, C. L., 1968, Tin and beryllium deposits of the Central York

Mountains, Western Seward Peninsula, Alaska in Ridge, John D., ed., Ore

deposits of the United States, 1933-1967, the Graton-Sales Volume:

Amer. Inst. Mining, Metall., Pet. Engineers, New York, p. 1555-1572. 

____, 1975, Geology, ore deposits, and mineral potential of the Seward

Peninsula, Alaska: U.S. Bur. of Mines Open-file Rept., 108 p. 

Sandovik, Peter 0., 1956, Report on diamond drilling for radioactive material

near Candle, northeast Seward Peninsula (Bendeleben Quadrangle):

Territory of Alaska, Dept., of Mines, mimeo, 6 p. 

Schanz, John J., Jr., 1975, Resource terminology: an examination of concepts

and terms and recommendations for improvement: Palo Alto, Calif.,

Electric Power Research Inst., Research Project 336, August, 116 p. 

Singer, D. A., Cox, D. P., and Drew, L. J., 1975, Grade and tonnage

relationships among copper deposits: U.S. Geol. Survey Prof. Paper

907A, 11 p. 

U.S. Bureau of Mines, 1943, Lost River mines, Seward Peninsula, Alaska: U.S.

Bur. Mines War Minerals Rept. 45, 9 p. 

_____, 1943, Cape Mountain tin placer deposits, Seward Peninsula, Alaska:

U.S. Bur. Mines War Minerals Rept. 164, 13 p.

61



____, 1945, Cape Mountain tin placer deposits, Seward Peninsula, Alaska - 

Supplement to War Minerals Report 164: U.S. Bur. Mines War Minerals 

Kept. 413, 8 p.

____, 1945, Potato Mountain tin placer deposits, Seward Peninsula, Alaska: 

U.S. Bur. Mines War Minerals Kept. 431, 11 p.

U.S. Bureau of Mines and U.S. Geological Survey, 1976, Principles of the

mineral resource classification system of the U.S. Bureau of Mines and 

U.S. Geological Survey: U.S. Geol. Survey Bull. 1450-A, 5 p.

U.S. Geological Survey, (various years), Files of the Defense Minerals 

Exploration Administration and the Office of Minerals Exploration 

pertaining to projects on the Seward Peninsula.

Watts, Griffis, and McOuat, Ltd., 1972, Preliminary feasibility report oil the 

Lost River flourite-tin-tungsten project for Lost River Mining 

Corporation, Ltd.: Watts, Griffis, McOuat, Ltd., Toronto, 291 p.

62


